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Description 

[0001] This invention relates to a control constant 
identification system of a motor for driving a machine 
toot for indentifying control constants, such as inertia 
and viscous friction coefficients. 
[0002] From document WO 941 4234 there is already 
known a method and an apparatus for determining con- 
stants of functions expressing the characteristics of a 
controlled system, such as the inertia, and the coeffi- 
cient of viscous friction of a mechanical device in which 
an electric motor is incorporated. 
[0003] Document EP 0 604 666 discloses a motor 
control method for driving a control object such as a ma- 
chine tool, and more specifically a robust adaptive Pi 
control method which executes adaption of parameters 
such as inertia, coefficient of dynamic friction etc. 
[0004] For example, control constant identification 
systems include: 

(1) an identification system which changes a torque 
command for changing the rotation speed and cal- 
culates torque command integration amount and 
rotation speed change width, then performs an op- 
eration of (inertia) = (torque command integration 
amount)/(rotation speed change width) for finding 
inertia (see Japanese Patent Unexamined Publica- 
tion No. Sho 61-88780); 

(2) an identification system which inputs a speed 
command having a lamp section, executes a speed 
loop under P control, and finds load inertia from the 
ratio between steady speed deviation In a state In 
which no load inertia exists and that in a state in 
which load inertia exists (see Japanese Patent Un- 
examined Publication No. Hei 6-70566); and 

(3) an identification system which time-integrates 
actual and simulated current detection values or 
current command values for finding a current area 
and corrects an initial inertia assumption value from 
the current area calculation result, thereby finding 
inertia (see Japanese Patent Unexamined Publica- 
tion No. Hei 4-325886). 

[0005] However, conventional examples (1), (2), and 
(3) have a problem that inertia identification value errors 
or variations are large if viscous friction or Coulomb's 
friction exists. The following problems are also Involved: 
Particularly in (1), commands are limited to those for 
changing the rotation speed at a given rate; in (2), the 
effect of disturbance is easily received because integra- 
tion control is not performed; and in (3), inertia is found 
while fuzzy inference, etc., is used to repeat a correction 
so that the initial inertia assumption value approaches 
the actual inertia, thus resulting in large amounts of com- 
plicated operations. 

[0006] It is an object of the invention to provide a con- 
trol constant identification system that can solve the 
problem. 
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[0007] This object is met by the features of claim 1 . 
[0008] According to the Invention, the control constant 
control system can be provided which contains small in- 
ertia identification value errors and variations and more- 
5 over can find Inertia by performing a small amount of 
very easy operations even if viscous friction, constant 
disturbance, and Coulomb's friction exist. 

Figure 1 is a principle diagram to explain the basic 
coricept of the Invention; 

Figure 2 is a block diagram to elaborate on the prin- 
ciple of the invention; 

Figure 3 is a block diagram to elaborate on the prin- 
ciple of the invention; 

Figure 4 is a block diagram of an embodiment of the 
invention; 

Figure 5 is speed command examples; 
Figure 6 is a block diagram to show the speed con- 
trol section, the estimation section, and the identifi- 
cation section in Figure 4 in detail; and 
Figure 7 is an operation example using an AC servo 
motor. 

[0009] First, the principle of the invention will be dis- 
cussed, next an embodiment using a motor will be de- 
scribed specifically. Figure 1 is a principle diagram to 
explain the basic concept of the invention. Numeral 1 is 
a speed control section and numeral 2 is an estimation 
section. PI control is programmed in the speed control 
section 1 and only inertia J is to be controlled. Likewise, 
PI control is also programmed in the estimation section 
2 and only Inertia J' is to be controlled. In Figure 1 , if 
speed Vfb In the speed control section i matches speed 
Vfb' in the estimation section and Vfb and Vfb' are not 
zero, relation J/J' = STref/STref ...(1) holds for torque 
command integration value STref and inertia J in the 
speed control section and torque command integration 
value STref and inertia J' In the estimation section, and 
inertia J is immediately found from J = = (STref/STref) 
*J' ...(2). This is the basic principle of the invention. 
[0010] However, in a system in which viscous friction 
D exists, the viscous friction D cannot be ignored and to 
make the relation hold, a condition that the integration 
value of speed Vfb at a predetermined interval [a, b] is 
zero must be added. The reason why the condition must 
be added is as follows: Figure 2 is a block diagram 
where the targets to be controlled are represented as 
inertia J and viscous friction D. Figure 3 is a block dia- 
gram provided by rewriting Figure 2. As seen in Figure 
3, if the integration value of speed Vfb at the interval [a, 
b] is zero, the effect of the viscous friction D can be elim- 
inated. Thus, if the condition is added, expression (1) 
holds and the inertia J can be found immediately from 
expression (2). Here, the integration value of speed Vfb 
is zero, but if positions are managed, the effect of the 
viscous friction D may be eliminated if the positions at 
time a and time b at the Interval [a, b] match. An average 
value of inertia found at a plurality of such intervals at 
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which the time integration value of motor speed Vfb be- 
comes zero may be adopted as inertia J. Next, when 
constant disturbance Td Is applied, if an average value 
of Inertia J1 found by one speed command Vref1 and 
inertia J2 found by Vref2 provided by inverting the pos- s 
itive and negative of the speed command Vref 1 is adopt- 
ed as inertia J, the effect of the constant disturbance Td 
can be eliminated. When Coulomb's friction exists, if the 
interval [a, b) and the speed command Vref are set so 
that the forward rotation time and the reverse rotation io 
time of a motor become equal to each other at the inter- 
val [a, b], the effect of the Coulomb's friction can also be 
eliminated. The constant disturbance Td can be found 
by dividing an average value of torque command inte- 
gration value STref 1 found by the speed command Vref 1 is 
and torque command integration value STref2 found by 
Vref2 provided by inverting the positive and negative of 
the speed command Vref1 by integration time b-a. The 
viscous friction D can be found from the inclination (time 
change) of torque command Tref when the speed com- 20 
mand Vref is constant acceleration or constant deceler- 
ation. 

[001 1 1 Next, an embodiment using a motor will be de- 
scribed specifically. Figure 4 is a block diagram of an 
embodiment of the invention. In the figure, numeral 41 25 
is a command generation section for outputting a speed 
command Vref to a speed control section 42 and an es- 
timation section 43. Numeral 44 is an identification sec- 
tion for inputting a torque command Tref of the speed 
control section 42 and a torque command Tref of the 30 
estimation section 43 and finding Inertia J. constant dis- 
turbance D. and viscous friction D. 
Next, the sections will be discussed with reference to 
Figures 5 and 6 based on an experimental configuration. 
Figure 7 shows an operation example using an AC servo 35 
motor. The command generation section 41 generates 
a speed command Vref. The speed command Vref can 
be any of commands as shown in Figures 5(A)-5(F), for 
example. Here, speed command Vref shaped like a trap- 
ezoid where the absolute values of the maximum speed 40 
and the minimum speed are the same and acceleration 
and deceleration are the same as shown in Figure 5(A) 
is adopted. Figure 6 shows the configuration of the 
speed control section 42, the estimation section 43. and 
the identification section 44. The speed control section ^5 
42 programs a speed loop so that speed Vfb matches 
the speed command Vref; here PI (proportional integra- 
tion) control is adopted. The speed control section 42 
outputs a torque command Tref to a current controller 
for driving a motor and the identification section 44. As- so 
sume that load 4.16 times that of motor inertia JM. JL 
(=4.16*JM), is attached to the motor and that speed Vfb 
is output from the motor. Like the speed control section 
42, the estimation section 43 adopts PI control, models 
a control target as 1/J'S, and outputs a torque command 55 
Tref to the control target 1 /J'S and the identification sec- 
tion 44. The identification section 44 receives the torque 
command Tref output from the speed control section 42 



and the torque command Tref* output from the identifi- 
cation section 43 and finds inertia J according to J = 
(STref/STref )*J' from values STref and STref resulting 
from time integration of the torque commands between 
time "a" and time "b" and inertia J' of the estimation sec- 
tion. 

[0012] Figure 7 provides an operation example using 
an AC servo motor. Vref is a speed command, ® is mo- 
tor speed Vfb in the speed control section 42, ® * is 
speed Vfb' in the estimation section, <D is a torque com- 
mand Tref In the speed control section 42, and(2) ' is a 
torque command Tref in the estimation section. When 
inertia J1 is found from values STref 1 and STref V re- 
sulting from time integration of (S) and(S) 'between time 
a1 and time b1 and inertia J' of the estimation section, 
J1 = (STref 1 /STref 1')*J' = 5.49* Jlwl. Likewise, when in- 
ertia J2 is found from values STref2 and STref2' result- 
ing from time Integration between time a2 and time b2 
and inertia J' of the estimation section, J2 = 
(STref2/STref2')*J* = 4.8rjM. Thus, inertia J can be 
identified as J = (J1 + J2)/2 = 5.1 5*JM. This identification 
value almost matches (motor inertia JM) -»- (load Inertia 
JL = 4.16*JM) = 5.16*JM. However, inertia J' of the es- 
timation section is simulated as J' = JM. In the experi- 
ment, the operations of the estimation section are also 
performed in real time. However, if the speed command 
Vref is fixed, the torque command integration value 
STref in the estimation section can be previously calcu- 
lated, thus only the torque command Integration value 
STref In the speed control section 42 needs to be cal- 
culated. 

[001 3] In fact, If the speed becomes zero, the relation 
of expression (1) does not hold because of the effect of 
statical friction. Therefore, when the speed Vfb is XI < 
Vfb < X2 (where XI < 0 and X2 > 0), if time integration 
of the torque command Tref of the speed control section 
and the torque command Tref of the estimation section 
is not executed, J/J' = STref/STref holds and inertia J is 
immediately found from expression J = (STref/STref )*J'. 
When viscous friction D exists as In Figure 2, as seen 
in Figure 3 provided by rewriting Figure 2, if the integra- 
tion value of the speed Vfb at the interval [a, b] is zero, 
the effect of the viscous friction D can be eliminated. 
Thus, when the speed Vfb is XI ^ Vfb ^ X2 (where XI 
^ 0 and X2 ^ 0). if time Integration of the torque com- 
mand Tref of the speed control section and the torque 
command Tref of the estimation section is not executed 
and the Interval [a, b] and the speed command Vref are 
set so that the time integration value of the speed Vfb 
becomes zero except during the time t1 (t1 > 0) when 
the speed Vfb is XI ^ Vfb < X2. the effect of the viscous 
friction D can also be eliminated. Thus, a control con- 
stant control system can be provided that can Identify 
inertia without receiving the effect of statical friction, etc. , 
occurring when the speed is zero or is close to zero. 
[001 4] If the actual operation and the model operation 
differ largely, the speed Vfb in the speed control section 
and the speed Vfb' In the estimation section may be hard 
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to match, tn this case, an adjustment section 45 for ad- 
justing speed loop gain Kv* may be provided, as shown 
in Figure 6. 

[0015] The adjustment section raises the speed loop 
gain Kv' of the estimation section if the torque command 
Tref of the estimation section is greater than 0 and the 
speed Vfb is greater than the speed Vfb'; 

towers the speed loop gain Kv* of the estimation 
section if the torque command Tref of the estima- 
tion section is less than 0 and the speed Vfb is great- 
er than the speed Vfb'; and 
raises the speed loop gain Kv* of the estimation sec- 
tion if the torque command Tref of the estimation 
section is less than 0 and the speed Vfb is less than 
the speed Vfb*. 

[0016] This invention can be applied to control sys- 
tems of motors for driving industrial machines, particu- 
larly machine tools, sorting machines, etc., with less 
load change. 



Claims 

1 . A control constant identification system of an elec- 
trical motor for driving a machine tool for identifying 
control constants comprising: 

a command generation section (41) for gener- 
ating a speed command Vref; 

a speed control section (42) for determining a 
torque command Tref by the speed command 
Vref and actual motor speed Vfb and for con- 
trolling motor speed; 

an estimation section (43) for determining an 
estimated torque command Tref by the speed 
command Vref by simulating said speed control 
section according to a model; and 

an identification section (44) for identifying in- 
ertia J according to a ratio between a value 
Stref resulting form time integration of the 
torque command Tref output by said speed 
control section (42) at a predetermined interval 
[a, b] and a value Stref resulting from time inte- 
gration of the torque command Tref output by 
said estimation section (43) at the predeter- 
mined interval [a, b], wherein 

the predetermined interval [a, b] and the speed 
command Vref are set so that the actual motor 
speed Vfb and motor speed Vfb' found by said 
estimation section become the same non-zero 
values at the time b. 



2. Control constant identification system as claimed in 
claim 1 , wherein the speed command Vref generat- 
ed by said command generation section (41) is pre- 
viously fixed. 

5 

3. Control constant identification system as claimed in 
claim 1 or 2, wherein said speed control section (42) 
performs control containing an integration opera- 
tion. 

10 

4. Control constant identification system as claimed in 
any one of claims 1 to 3, wherein the predetermined 
interval [a, b] and the speed command Vref are set 
so that a time integration value of the actual motor 

IS speed Vfb at the predetermined interval [a, b] be- 
comes zero. 

5. Control constant identification system as claimed in 
any one of claims 1 to 4, wherein an average value 

20 of inertia found at a plurality of such intervals at 
which the time integration value of the actual motor 
speed Vfb becomes zero is adopted as inertia J. 

6. Control constant identification system as claimed in 
25 any one of claims 1 to 3, wherein the interval [a, b] 

and the speed command Vref are set so that for- 
ward rotation time and reverse rotation time of a mo- 
tor become equal to each other at the interval [a, b]. 

30 7. Control constant identification system as claimed in 
any one of claims 1 to 6, wherein an average value 
of inertia J1 found by one speed command Vrefl 
and inertia J2 found by Vref2 provided by inverting 
positive and negative of the speed command Vrefl 

35 is adopted as inertia J. 

8. Control constant identification system as claimed in 
claim 7, wherein constant disturbance Td is found 
according to a torque command integration value 
40 Strefl found by one speed command Vrefl and a 
torque command integration value Stref2 found by 
Vref 2 provided by inverting the positive and nega- 
tive of the speed command Vrefl . 

45 9. Control constant identification system as claimed in 
any one of claims 1 to 3, wherein a viscous friction 
coefficient D is found from inclination (time change) 
of the torque command Tref when the speed com- 
mand Vref is constant acceleration or constant de- 
50 cele ration. 

1 0. Control constant identification system as claimed in 
claim 1 , wherein when the actual motor speed Vfb 
satisfies the following relationship: 

55 

XI < Vfb ^ X2 (where XI ^ 0 and X2 ^ 0) 
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in the predetermined interval [a. b], time integration 
of the torque command Tref of said speed control 
section and the torque command Tref' of said esti- 
mation section are not executed. 

5 

1 1 . Control constant identification system as claimed in 
claim 1, wherein the predetermined speed com- 
mand Vref are set such that a time integration value 
of the actual motor speed Vfb becomes zero except 
during a time t1 (t1 ^ 0) when the actual motor speed io 
Vfb satisfies the following relationship: 



XI ^ Vfb ^ X2. 

15 

1 2. Control constant identification system as claimed in 
claim 1 , further including an adjustment section (45) 
for adjusting speed loop gain Kv* of said estimation 
section (43) from information of the motor speed 
VFB of said speed control section, and the speed 20 
Vfb' and the torque command Tref of said estimation 
section (43). 



13. Control constant identification system as claimed in 
claim 1 2, wherein said adjustment section (45) rais- 25 
es the speed loop gain Kv' of said estimation section 
(43) if the torque command Tref of said estimation 2. 
section is greater than 0 and the actual motor speed 
Vfb is greater than the motor speed Vfb*; 

30 

lowers the speed loop gain Kv* of said estima- 
tion section (43) if the torque command Tref of 3. 
said estimation section (43) is less than 0 and 
the actual motor speed Vfb is greater than the 
motor speed Vfb'; and 35 
raises the speed loop gain Kv' of said estima- 
tion section if the torque command Tref of said 4. 
estimation section (43) Is less than 0 and the 
actual motor speed Vfb is less than the motor 
speed Vfb'. 40 



Patentanspruche 

1. Regelungskonstanten-Bestimmungssystem eines 5. 
elektrischen Motors fOr den Antrieb einer Werk- 
zeugmaschine zum Bestimmen von Regelungs- 
konstanten. welches umfaBt: 

einen FuhrungsgroBen-Erzeugungsabschnitt so 

(41) zum Erzeugen einer Drehzahlfuhrungs- 

grdBe Vref; 6. 

einen Drehzahlregelungsabschnitt (42) zum 
Bestimmen einer DrehmomentfuhrungsgrdBe 55 
Tref mittels der DrehzahlfOhrungsgroBe Vref 
und der tats§chlichen Motorgeschwindigkeit 
Vfb, und zum Regein einer Motordrehzahi; 



einen Abschdtzungsabschnitt (43) zum Be- 
stimmen einer abgeschdtzten Drehmoment- 
fuhrungsgrdBe Tref durch die DrehzahlfOh- 
rungsgroBe Vref, indem der Drehzahlrege- 
lungsabschnitt gemaB einem Modell simuliert 
wird; und 

einen Bestimmungsabschnitt (44) zum Bestim- 
men der Traghelt J anhand eines Verhaltnisses 
zwischen einem Wert STref, welches sich aus 
einer zeitiichen Integration der von dem Dreh- 
zahlregelungsabschnitt (42) ausgegebenen 
FuhrungsgroBe Tref bei einem vorbestlmmten 
Intervall [a, b] und einem Wert STref, resultie- 
rend aus der zeitiichen Integration der von dem 
Abstimmungsabschnitt (43) ausgegebene 
DrehmomentfuhrungsgroBe Tref bei dem vor- 
bestlmmten Intervall [a, b] ergibt, wobei 

das vorbestimmte Intervall [a, b] und die Dreh- 
zahlfOhrungsgroBe Vref so eingestellt werden, 
daB die tatsachliche Motordrehzahi Vfb und die 
Motordrehzahi Vfb' die von dem AbschSt- 
zungsabschnitt gefunden werden, dieselben 
Nicht-Nullwerte zu dem Zeitpunkt b werden. 

Regelungskonstanten-Bestimmungssystem nach 
Anspruch 1 , wobei die von dem FOhrungsgroBen- 
Erzeugungsabschnltt (41) erzeugte DrehzahlfOh- 
rungsgroBe Vref im voraus festgelegt ist. 

Regelungskonstanten-Bestimmungssystem nach 
Anspruch 1 oder 2, wobei der Drehzahlregelungs- 
abschnitt (42) eine eine Integrationsoperation ent- 
haltende Regelung durchfuhrt. 

Regelungskonstanten-Bestimmungssystem nach 
einem der AnsprOche 1 bis 3. wobei das vorbe- 
stimmte Intervall [a, b] und die DrehzahlfOhrungs- 
groBe Vref so eingestellt werden. daB ein zeititcher 
Integrationswert der tatsachllchen Motordrehzahi 
Vfb bei dem vorbestimmten Intervall [a, b) zu Null 
wird. 

Regelungskonstanten-Bestimmungssystem nach 
einem der AnsprOche 1 bis 4, wobei ein bei einer 
Vielzahl derartiger Intervalle gefundener Mittelwert 
der Tragheit, bei welchen der zeitliche Integrations- 
wert der tatsachllchen Motordrehzahi Vfb zu Null 
wird. als Tragheit J genommen wird. 

Regelungskonstanten-Bestimmungssystem nach 
einem der AnsprOche 1 bis 3, wobei das Intervall [a, 
b] und die DrehzahlfOhrungsgroBe Vref so einge- 
stellt werden, daB die Vonwartsrotationszeit und die 
ROckwSrtsrotationszeit eines Motors bei dem Inter- 
ball [a, b] zueinander gleich werden. 
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7. Regetungskonstanten-Bestimmungssystem nach 
einem der Anspruche 1 bis 6, wobei ein MIttelwert 
einer durch eine DrehzahlfuhrungsgroBe Vref 1 ge- 
fundenen Tragheit J1 und einer durch eihe Vref 2, 
erzeugt durch Invertieren positiver und negativer 
Antelie der DrehzahlfuhrungsgroBe Vref 1. gefun- 
denen Trdgheit J2 als Tragheit J genommen wird. 

8. Regelungskonstanten-ldentifizierungssystem nach 
Anspruch 7. wobei eine konstante Regelungsab- 
weichung Td anhand eines Drehmomentfuhrungs- 
gr63en-lntegrationswertes STrefl gefunden durch 
eine DrehzahlfuhrungsgroSe Vref 1 und eines 
DrehmomentfuhrungsgrdBen-lntegrationswertes 
STref2. gefunden durch Vref 2. erzeugt durch Inver- 
tieren der positiven und negativen Anteile der Dreh- 
zahlfuhrungsgroBe Vref 1, gefunden wird. 

9. Regelungskonstanten-Bestimmungssystem nach 
einem der Anspruche 1 bis 3, wobei ein Koeffizient 
D einer viskosen Reibung aus der Steigung (zeitli- 
chen Veranderung) der Drehmomentfuhrungsgro- 
Be Tref gefunden wird, wenn die Drehzahlfuhrungs- 
gr63e Vref eine konstante Beschleunigung Oder 
konstante Abbremsung ist. 

10. Regelungskonstanten-Bestimmungssystem nach 
Anspruch 1, wobei, wenn die tatsachliche Motor- 
drehzahl Vfb der folgende Bezlehung: 

XI ^ Vfb ^ X2 (wobei XI < 0 und X2 ^ 0) 

in dem vorbestimmten Interval! [a, b] geniigt, die 
zeitliche Integration der Drehmomentfuhrungsgro- 
Oe Tref des Drehzahlregelungsabschnittes und der 
DrehmomentfuhrungsgroBe Tref des AbschSt- 
zungsabschnittes nicht ausgefuhrt warden. 

11. Regelungskonstanten-Bestimmungssystem nach 
Anspruch 1 , wobei die vorbestimmte Drehzahlfuh- 
rungsgroBe Vref so eingestellt wird, daB ein zeitli- 
cher Integrationswert der tatsachlichen Motordreh- 
zahl Vfb zu Null wird, auBer wahrend einer Zeit t1 
(t1 ^ 0), wenn die tatsSchliche Motordrehzahl Vfb 
der nachstehenden Beziehung genOgt: 

XI ^ Vfb ^ X2. 

12. Regelungskonstanten-Bestimmungssystem nach 
Anspruch 1 , ferner nnit einem Anpassungsabschnitt 
(45) zum Anpassen der Drehzahlschleifenverst§r- 
kung Kv' des Abschatzungsabschnittes (43) aus ei- 
ner Information der Motordrehzahl Vfb des Dreh- 
zahlregelungsabschnittes und der Drehzahl Vfb* 
und der DrehmomentfuhrungsgroBe Tref des Ab- 
schatzungsabschnittes (43). 



13. Regelungskonstanten-Bestlmmungssystem nach 
Anspruch 1 2, wobei: 

der Anpassungsabschnitt (45) die Drehzahl- 
5 schleifenverstarkung Kv' des Abschatzungsab- 

schnittes (43) anhebt, wenn die Drehmoment- 
fuhrungsgroBe Tref des Abschatzungsab- 
schnittes groBer als 0 ist, und die tatsachliche 
Motordrehzahl Vfb grdBer als die Motordreh- 
10 zahl Vfb' ist; 

die DrehzahlschleifenverstSrkung Kv' des Ab- 
schatzungsabschnittes verringert, wenn die 
DrehmomentfuhrungsgroBe Tref des Abschat- 
zungsabschnittes (43) kleiner als 0 und die tat- 
15 sachliche Motordrehzahl Vfb groBer als die Mo- 

torrehzahl Vfb' ist; und 

die Drehzahlschleifenverstdrkung Kv' des Ab- 
schatzungsabschnittes anhebt, wenn die Dreh- 
momentfuhrungsgroBe Tref des Abschat- 
20 zungsabschnittes (43) kleiner als 0 und die tat- 

sachliche Motordrehzahl Vfb kleiner als die Mo- 
tordrehzahl Vfb' ist. 



25 Revendlcations 

1. Systeme d'identification de constante de comman- 
de d'un moteur 6lectrique pour entramer une ma- 
chine-outil pour identifier des constantes de com- 
30 mande, comprenant : 

une section de g^n^ration de commando (41) 
pour gen6rer une commande de vitesse Vref ; 
une section de commande de vitesse (42) pour 

35 determiner une commande de couple Tref au 

moyen de la commande de vitesse Vref et 
d'une vitesse de moteur r^elle Vfb et pour com- 
mander une vitesse de moteur ; 
une section d'estimation (43) pour determiner 

40 une commande de couple estimSe Tref au 

moyen de la commande de vitesse Vref en si- 
mulant tadite section de commande de vitesse 
conformement k un module ; et 
une section d'identiflcation (44) pour identifier 

45 une inertie J conform6ment k un rapport entre 

une valeur Stref resultant d'une integration sur 
le temps de la commande de couple Tref qui 
est emise en sortie par ladite section de com- 
mande de vitesse (42) pour un intervalle pr§- 

50 determine [a, b] et une valeur Stref resultant 

d'une integration sur le temps de la commande 
de couple Tref qui est 6mise en sortie par ladite 
section d'estimation (43) pour I'intervalle pre- 
determine [a, b], 

55 

dans lequel : 
I'intervalle predetermine [a, b] et la commande 
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de Vitesse Vref sont ^tablis de telle sorte que 
la Vitesse de moteur r^elle Vfb et la Vitesse de 
moteur Vfb* comme trouv6 par.lddlte section 
d'estimation deviennent les m§mes valeurs 
non nulles k Tinstant b. 

2. Syst^me d'identification de constante de comman- 
de selon la revendication 1 , dans lequel la comman- 
de de vltesse Vref qui est g^n^r^e par ladite section 
de g^n^ration de commande (41 ) est fix4e au pr6a- 
lable. 

3. Syst^me d'identification de constante de comman- 
de selon la revendication 1 ou 2, dans lequel ladite 
section de commande de vltesse (42) realise une 
commande qui contient une operation d'int^gration. 

4. Syst^me d'identification de constante de comman- 
de selon I'une quelconque des revendications 1 k 

3, dans lequel I'lntervalle pr6d6termin§ [a, b] et la 
commande de vitesse Vref sont dtablis de telle sorte 
qu'une valeur d'int^gration sur le temps de la Vites- 
se de moteur resile Vfb pour I'lntervalle predetermi- 
ne [a, b] devienne egale k z^ro. 

5. Systeme d'identification de constante de comman- 
de selon I'une quelconque des revendications 1 a 

4, dans lequel une valeur moyenne d'inertie trouv^e 
pour une plurality des Intervalles pour lesquels la 
valeur d'int6gration sur le temps de la vitesse de 
moteur rSelle Vfb devlent ^gale k zSro est adoptee 
en tant qu'inertie J. 

6. Systdme d'identification de constante de comman- 
de selon Tune quelconque des revendications 1 k 
3. dans lequel I'intervaile [a, b] et la commande de 
Vitesse Vref sont etablis de telle sorte qu'un temps 
de rotation en sens direct et qu'un temps de rotation 
en sens inverse d'un moteur deviennent 6gaux Tun 
k rautre pour I'lntervalle [a, b]. 

7. Systeme d'identification de constante de comman- 
de selon I'une quelconque des revendications 1 k 
6. dans lequel une valeur moyenne entre une inertie 
J1 trouvee au moyen d'une commande de vitesse 
Vrefl et une inertie J2 trouv6e au moyen de Vref2 
comme produit en inversant le positif et le n^gatif 
de la commande de vltesse Vrefl est adoptee en 
tant qu'inertie J. 

8. Systeme d'identification de constante de comman- 
de selon la revendication 7, dans lequel une pertur- 
bation constante Td est trouvee conformement k 
une valeur d'Integration de commande de couple 
Stref 1 trouvee au moyen d'une commande de vites- 
se Vrefl et conformement k une valeur d'Integration 
de commande de couple Stref2 trouv6e au moyen 
d'une commande de vitesse Vref2 comme produit 
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en Inversant le positif et le negatif de la commande 
de Vitesse Vrefl . 

9. Systeme d'identification de constante de comman- 
5 de selon I'une quelconque des revendications 1 a 

3. dans lequel un coefficient de friction visqueuse 
D est trouve k partir d'une inclinaison (variation tem- 
porelle) de la commande de couple Tref lorsque la 
commande de vltesse Vref est une acceleration 
10 constante ou une deceleration constante. 

10. Systeme d'identification de constante de comman- 
de selon la revendication 1 , dans lequel. lorsque la 
Vitesse de moteur reelle Vfb satisfait la relation qui 

15 suit : 

XI < Vfb < X2 (ou XI < 0 et X2 ^ 0) 

20 dans I'intervaile predetermine [a, b], une Integration 
sur le temps de la commande de couple Tref de la- 
dite section de commande de vitesse et de la com- 
mande de couple Tref de ladite section d'estimation 
ne sont pas executees. 

25 

1 1 . Systems d'identification de constante de comman- 
de selon la revendication 1 , dans lequel la comman- 
de de vitesse predetermlnee Vref est etablie de telle 
sorte qu'une valeur d'Integration sur le temps de la 

30 Vitesse de moteur reelle Vfb devienne egale k zero 
k {'exception de pendant un temps t1 (t1 ^ 0) lorsque 
la Vitesse de moteur reelle Vfb satisfait la relation 
qui suit : 

XI ^ Vfb ^ X2. 

12. Systeme d'identification de constante de comman- 
de selon la revendication 1 , incluant en outre une 

40 section de reglage (45) pour regler un gain de bou- 
cle de vitesse Kv' de ladite section d'estimation (43) 
k partir d'une Information de la vitesse de moteur 
Vfb de ladite section de commande de vltesse, et 
de la Vitesse Vfb' et de la commande de couple Tref 
45 de ladite section d'estimation (43). 

13. Systeme d'identification de constante de comman- 
de selon la revendication 1 2, dans lequel ladite sec- 
tion de reglage (45) augmente le gain de boucle de 

50 Vitesse Kv' de ladite section d'estimation (43) si la 
commande de couple Tref de ladite section d'esti- 
mation est superieure k zero et si la vitesse de mo- 
teur reelle Vfb est superieure k la vltesse de moteur 
Vfb'. elle abaisse le gain de boucle de vitesse Kv' 
55 de ladite section d'estimation (43) si la commande 
de couple Tref de ladite section d'estimation (43) 
est inferieure k zero et si la vitesse de moteur reelle 
Vfb est superieure k la vitesse de moteur Vfb'; et 
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eiie augmente le gain de boucle de Vitesse Kv* de 
ladite section d'estimation si la commande de cou- 
ple Tref de ladite section d'estimation (43) est inf§- 
rieure k z6ro et si la vitesse de moteur r6elle Vfb 
est inf6rieure k la vitesse de moteur Vfb'. ^ 
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